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Abstract. We reviewed six key peer-reviewed publications that assessed the
need for one-year studies of pesticide toxicity in dogs. Each of the six papers
took a different approach to comparing the value of one-year studies relative to
three-month studies, and despite the adoption of different databases and
approaches, each study reached the same conclusion: the recommended limit to
the testing of pesticide toxicity in dogs should be three months.
Therefore, the present review supports the conclusion that the routine inclu-
sion of a one-year dog study should not be a mandatory requirement for the
safety assessment of pesticides, since it is scientiﬁcally no longer justiﬁable. We
recommend that the OECD should adapt a harmonized approach that is in line
with the legislation in Europe and the USA.
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Introduction and Objective
Assessment of user safety and consumer safety is a key element in the development of
crop protection products and their active ingredients. Conventionally, toxicity tests
using laboratory animals have been the standard means for assessing potentially haz-
ardous effects of the chemicals used in drugs, pesticides, and consumer products like
food and feed. Testing in animals has long been criticized, and the publication in 1959
of Russell and Burch’s Three Rs (Russell and Burch 1959) laid the groundwork that
eventually led to the banning of animal tests for the safety assessment of cosmetics in
the EU (EU Commission 2009a). Moreover, since safety testing using monkeys and
companion animals, such as cats and dogs, has always been the target of criticism,
scientists tend to avoid using these species in testing for regulatory purposes. Conse-
quently, although safety studies using dogs are still conducted for pesticides and drugs,
they are no longer mandatory for other consumer products. Therefore, my colleagues
and I at the German Federal Institute for Risk Assessment (BfR) have tried to assess
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whether or not dog studies are a truly necessary means for the safety assessment of
pesticides, and if they are, which types of dog studies should be used.
For the registration of pesticides repeat-dose studies with rodents and dogs have
been essential elements for more than 50 years. According to international (OECD,
EU) and national (US EPA and many others) test guidelines 90-day and one-year oral
studies in rodents and dogs are the established standards for evaluating toxicity of
pesticides. Testing typically consists of initial exploratory studies across a range of
different concentrations to establish a dose that is then used in the three-month and one-
year toxicity studies. Since at least 70 dogs are used to test each new chemical, and
dozens of new chemicals are tested each year, the total number of animals needed
quickly reaches the thousands. In recent years, changes to regulatory requirements have
eliminated the need for one-year dog studies in the EU (EU Commission 2009b), and
they are now required in the US, Canada, (Health Canada PMRA 2016; Linke et al.
2017) and Australia only when it can be demonstrated that dogs are more sensitive than
rodents in 90-day studies.
Nevertheless, South Korea, Japan, and other countries still require a one-year dog
study before a product can be approved, and this means that companies must conduct
the study to be able to market the product in those countries, irrespective of the fact
such testing is not required elsewhere.
The purpose of this review is to critically evaluate the need for three-months and
one-year dog studies of toxicity and in particular to determine the importance, which of
each of these dog studies has for the safety assessment of pesticides.
Review of Regulatory Data not in the Public Domain
For more than 50 years a three-months and a one-year dog study have been mandatory
for the global registration of pesticides. It is the purpose of the studies is to identify the
dose at which no adverse effects occur, this is the “no observed adverse effect level”
(NOAEL), which is then used for setting a safe reference dose for humans in order to
enable a risk assessment.
The toxicity data used in safety studies is obtained from testing performed by
private enterprise and submitted to regulatory agencies in conﬁdential reports. In other
words, they are not in the public domain and cannot be readily obtained for other
scientiﬁc purposes, such as evaluating the extent to which dog studies are actually
necessary for determining a NOAEL. And in spite of the fact that such evaluations
important for scientiﬁc, animal welfare, and economic purposes, proprietary toxicity
data cannot be obtained or used for such purposes without the consent of the owners of
the reports, e.g., agrochemical companies.
As a regulatory scientist at the Federal Institute for Risk Assessment (BfR) in
Germany, which is also the national agency for the regulation of pesticides, I was able
to request permission from the owners of such data and from my colleagues in the
pesticides administration of the BfR to conduct an evaluation of the extent to which
dog studies are necessary to the safety assessment of pesticides. In order to protect the
conﬁdentiality of the data, the chemicals had to be coded for use in the study. Although
the same data is held in the ﬁles of regulatory agencies in all EU member states, Japan,
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and the US EPA, proprietary data on pesticides had never before been used for this type
of study. In fact, the only agency that later followed our example and conducted a
similar study was the US EPA. Consequently, there are only the three studies from our
group at the BfR in Germany (Gerbracht and Spielmann 1998; Box and Spielmann
2005; Spielmann and Gerbracht 2001) and the three studies from the USA, in which the
EPA was engaged (Baetcke et al. 2005; Doe et al. 2006; US 2006). Together with the
232 pesticides we analyzed in the German studies, the US EPA studies included both
these same 232 chemicals and roughly 150 additional ones, which suggests that dog
studies have been conducted for approximately no more than 380 chemicals. Unfor-
tunately, not all the reports submitted for regulatory purposes included data from rodent
studies, which would be a prerequisite in order to determine the NOAEL for pesticides
using long-term rodent studies alone or by combining long-term rodent studies with
short-term dog studies, rather than just long-term dog studies.
Results of the Studies Conducted in Germany
The results of the safety reports submitted to the BfR in Germany for 232 pesticides
(Gerbracht and Spielmann 1998; Spielmann and Gerbracht 2001; Box and Spielmann
2005) provided two major conclusions:
1. The testing of pesticides in dogs is indeed necessary because the dog has proved to
be the most sensitive species for about 15% of the compounds examined.
2. Chronic studies are of limited value, since they provide essential information that
cannot be obtained in sub-chronic studies only in about 5% of all cases.
These conclusions are corroborated by several retrospective analyses of safety
studies on pharmaceutical drugs carried out in the context of the International Con-
ference on Harmonization (ICH) for the registration of pharmaceuticals for human use.
Over 90% of the drugs test elicited no toxic symptoms in one-year dog studies that
were conducted in addition to prior 90- or 180-day dog or rodent studies. Another
approach, in which the results from pre-clinical animal studies were compared with
those from clinical studies, demonstrated that animal studies predicted about 70% of
the effects observed in volunteers, and that in about 94% of the cases, these effects
occurred in animal studies lasting no more than one month.
Based on these results, the report recommended abandoning the regulatory
requirement for the routine carrying out of one-year dog studies. Also, while 90-day
studies should be conducted in both dogs and rodents, chronic studies should only take
place in rodents. In cases where dogs are more sensitive than rodents in the 90-day
study, rather than conducting a one-year dog study, an additional safety factor should
be applied to the NOAEL value obtained in the chronic rodent study in order to set an
appropriate threshold for safe human exposure. This safety factor may be calculated
from chronic NOAEL data available from several pesticide databases. Chronic tests
using dogs would then only be required if the test compound belongs to a new class of
chemicals that has never been tested before. Thus, the report concludes that, according
to current scientiﬁc knowledge, routine one-year dog studies are no longer required for
agricultural chemicals and pesticides, and international regulations should be changed
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accordingly. Active international support of such measures is welcomed from both an
economic and an animal-welfare perspective.
Results of the Studies Conducted by the US EPA
The review performed by Baetcke et al. (2005) was based on a comprehensive database
of registered compounds that is maintained by the US EPA. The authors showed for 77
compounds that data from dog studies had an impact on the derivation of reference
doses.
The authors of the study concluded: “Thus the present analysis indicates that a 13-
week dog study would be adequate for identiﬁcation of a NOAEL or LOAEL that would
be similar to that established from a chronic dog study except 3 pesticides (3/77or 4%)
of the cases evaluated.” And “Thus, the results of this current retrospective analysis of
studies on pesticides, when considered with the results of the analysis by Spielmann
and Gerbracht (2001), show, with few exceptions, that a 13-week dog study is as
adequate as a 1-year dog study for identiﬁcation of a NOAEL.”
In 2006 the US EPA conducted additional analyses of dog studies conducted with
pesticide chemicals (Length of Dog Toxicity Study(ies) that is Appropriate for Chronic
RfD Determinations of Pesticide Chemicals). In this analysis a total of 110 pesticides
representing more than 50 classes were scrutinized.
The authors of the study concluded: “This larger analysis supports the conclusion
that longer-duration studies (one year) in the dog do not result in appreciably lower
NOAELs or identify new effects for the majority of chemicals when compared to the
shorter-duration study 13-week study in this species. Thus, reliance on the required
chronic rodent studies, two-generation rat reproductive study, and the thirteen-week
dog toxicity study is generally expected to provide an adequate basis for chronic NOEL
derivation in pesticide risk assessment. EPA acknowledges that there may be situations
where a longer duration dog toxicity study may be warranted when a pesticide
chemical is highly bio-accumulating (e.g. builds up in body fat) and is eliminated so
slowly that it does not achieve steady state or sufﬁcient tissue concentrations to elicit
an effect during a 90-day study. EPA anticipates that this situation will be infrequent
since current pesticides are not usually designed to be highly persistent and bio-
accumulating. If such a chemical is encountered, EPA would require the appropriate
tier 2 metabolism and pharmacokinetic studies to more precisely evaluate bioavail-
ability, half-life, and steady state and determine if a longer duration dog toxicity study
is needed.”
Based on this conclusion, the US EPA removed the one-year study in dogs from the
list of studies required for the regulation of pesticides.
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Relevance of the One-Year Dog Study in Assessing Human
Health Risks for Registration of Pesticides. An Update
to Include Pesticides Registered in Japan
A recent publication by Kobel et al. (2014) focused on Japan, which is considered a
key region, and demonstrated the redundancy of the one-year dog study for agro-
chemical testing based on an analysis of data on the 400+ pesticides registered in that
region. The setting of a so-called Acceptable Daily Intake (ADI), which deﬁnes limits
on the amount of any particular chemical that a human should be exposed to over a
lifetime, is a key means of protecting human health. ADIs derived from dog studies are
available for 45 of these 400 pesticides, and these 45 ADIs were analyzed in detail. The
study showed that excluding data from the one-year dog studies would have made no
real difference in the setting of exposure limits for over 90% of these 45 pesticides.
Additionally, there might have been a difference in 6.5% of the cases, and there would
have been a genuine difference in the ADI recommendation in only 2.2% of the cases,
which is to say, one chemical.
The retrospective data analysis showed that, in 99% of cases there would have been
no signiﬁcant impact on the safe exposure levels derived in Japan had the one-year dog
studies not been conducted, and that in all cases consumer exposure would have
remained well below the ADI.
This key publication adds substantially to the weight of published literature now
indicating that one-year dog studies add no signiﬁcant value to the safety assessment of
agrochemicals. European regulations no longer require one-year dog studies. We now
need to work towards a harmonized approach with countries in other parts of the world.
The time has come for one-year dog studies to be removed from test requirements
globally.
Discussion
The limitations of each of these reviews are well understood as is the need for greater
comprehensiveness, and Baetcke et al. (2005) have asked for a broader review of entire
databases, not just the chemicals for which dog studies drive the safety assessment. In
response to this, the US EPA performed an extensive review in 2006 and concluded
that for pesticide risk assessment dog studies should be conducted for more than three
months. There is no disputing the need for repeat-dose studies in dogs of three months’
duration. The weight of evidence, however, of all these reviews together—and in
particular the studies conducted in dogs (Gerbracht and Spielmann 1998; Spielmann
and Gerbracht 2001; Box and Spielmann 2005; Doe et al. 2006; Baetcke et al. 2005;
Kobel et al. 2010; US 2006)—shows conclusively that there is little value in con-
ducting a one-year dog study in addition to a three-month study, which strongly
suggests that such studies can be safely eliminated from the list of studies that are
mandatory for the safety assessment of pesticides. Of all the chemicals in the databases
analyzed in the four main publications critically reviewed here, only 3–4% had ref-
erence doses the setting of which was influenced by the results of a one-year dog study.
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We consider the combined weight of evidence from these four reviews clearly
demonstrates that dog studies for pesticides need be no more than three months long.
The fact that each review arrived at a similar conclusion despite having taken a different
approach to the subject matter provides additional support for our conclusion. In cases
where dogs are apparently more sensitive than rodents in three-month studies a com-
parative evaluation for kinetics, and differences in dynamics should be analyzed.
Evidence from all of these reviews as well as from their combined consideration
supports the conclusion that dog studies are necessary but can be limited to three
months’ duration without compromising human safety. Thus, as suggested in some of
the reviews, improvements in study design are called for. Therefore, a balanced con-
sideration from the scientiﬁc and animal welfare perspectives suggests that national
requirements which are insisting on one-year dog studies for the regulation of pesti-
cides should be updated in order to be in line with the regulations established in the EU
and the USA, which would eliminate the requirements for dog studies longer than 3
months’ duration.
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